unl 4 50t
HRNISILATIZRLDYR
6
2 5
4 3
1
2
3
5
4
1
(mean = X) (maximum = MAX)
(minimum = MIN) (standard deviation = SD)
(skewness = SK) (kurtosis = KU) (coefficient of
variation = CV) (VISITOR)

(BORROW) 14



93

14
(VISITOR) (BORROW)

MIN MAX X SD SK KU cv

VISITOR 101 1684 84302 2024047 19,620.95 1.853 2591  96.94

BORROW 101 0 811 17258 23722 1248 180 13746
14
(VISITOR) 1,684 84,302 20,240.47
19,620.95 1.853 2,501
96.94
(VISITOR)
(BORROW)
0 871 17258 237.22
1.248 180 137.46
(BORROW)
2
2 2 1



(VISITOR)

(BORROW)

2.1

15 -

2.2

16

2

(quadratic)
(BORROW)

(linear)

13-14

(VISITOR)

94

(linear)

2 21

(quadratic)



1

partial t-test
bi

HO:

(additive model)

vt = Pot+ Plt+ p2X1tt P3X2t+ w + PI2X 11t s t

HO:pl1=0

(multiplicative model)

K =PoPIPXUfc2t-P n £t

Y, = (npQ+(  + (nP2xt+ ..+ ( DXL+ ( )
Yt ~ Po+pitt PX(+p32+ +P mxm+ t

HO:P'1= 0
0

partial t-test



15

2535
13930
15810
15075
17995
8924
11588
11029
10496
8573
5245
3094
3889

100000

40000

20000

visitor

o

13

2536

16053
10899
11177
15786
10374
18902
18167
16921
16051
10948
6090
2891

2531
12804
12090
13583
13370
6259
14131
11219
11917
9969
6909
5254
6129

(VISITOR)

2538
8496
8470
14726
12459
6963
11391
9934
8401
10433
12459
11984
15271

2539
10604
10568
10394
24447
4203
14347
22162
26248
21607
9998
6517
2286

2540
25048
21313
28731
33136
10088
31829
30712
20653
35028
15252
8919
5372

2541

1877

10293
8452

13321
1684
11050
3451

10696
12382
2154
21084
8404

2542
48535
65859
81756
84302

6132
68639
55376
61741
59987
41995
32427
30409

o

4

A
J

Ank
1A f§lVE

o 1uAvl\‘t 4 £ A\__; \11 | Y {
R \fVK\HVVﬂ y V \ Al

fvi

f

|
l
|
|
|

|
|
!
|

1 7 13 19 25 31 37 43 4®© S5 61 6 73 P & 91 97 .

tim e

96

2543
64805
66302
76534
76673
41317

(VISITOR)



97

(BORROW)

16

2543

2542
399
561

2535 2536 2537 2538 2539 2540 2541
13 29 381
19

13
14

526
598

411

17

12
14
13
2

24 425 425

44

13

706
107

606
677

533
565
225
429
471

533
568
225

14
13

n

36

19%

124
871

15
44

316

55
24
28

18
24
13
12

295 533
300

89
172

766
651

585
595

124
22

100

31

12

41

191

116
228
52

167
80

19

34

57

e o — e —

o e A

——————

s e e
-

PSS ——
-

1000

MOYAH09g

7 8 o1 97 .

s 61 67

73

7 13 19 25 31 37 43

1

time

14

(BORROW)



(b = 000
t = 13963 (p = .000)

17

HO:
H1:

Y, -

(additive model)

PO+ P-t+p2 +p2lt+ mee+ PIXIL +

H:p2=0
H, :P20 0
2 1
(VISITOR)
(BORROW)
(VISITOR)
ol
(BORROW)
01
21

partial F-test

((SSRdX,....x.) - SSRE)/ 1L
SSE(XI %/ ( - 13

98

t=8951



H.

H:
(aclitive mockl)

Yt - Po+Pi*+ + p3X2+ en+ PI2X1t+ St
H:p2=(33=... =p2=0
H:p2pr3 ,p2 0
(multiplicative mockl)

Y, = (InpQ+ ( p,)t+ (Inp2xt+ .. + (Inp,xLt+ (
Yt = Pot P\t+ P'XT+p'sh + ot P2XIE+ 't
P2=p3=..=PR=0
LN EGIBORN U 0

2
ratil Fieg

(SRELX. X1-SSR(E2)/1L
SSE(tt2,X.1.X0/( -14)

)

99



100

HO:
H1:

(additive model)

Yt = Po+Pit+P [ +p3XL+ pAX2+ e+ PI3XIL+ Bt

HO:p3=pd=..=pB=0

H,:p3 P4...PB 0
(VlSlTOR) F= 3067 F010187) ~ 2.34
(VISITOR)
01
(VISITOR) w700t
(R2 = 447) (BORROVV)
F=4o083 FUl0188)~ 2.34
(BORROW)
01
(BORRO\N) 68.90% (RZ: .689) 17-18
17
R2 t P
VISITOR A4T 8.951 00*
BORROW 689 13.963 00

*% 01



18

VISITOR

BORROW

(BORROW)

101

SSR SSR SSE

(2.51X1010-2.00X1010/11
2.00X1010 2.51X1010 1.34X1010 - 3.067
n.34X1010/87

(3,827,422-2,908,749)/11
2,908,749 3,827,422 1,799,830 = 4.083
1,799,830/88

VISITOR
BORROW
VISITOR

BORROW

(VISITOR)
3 31
2 32
3.3



102

3.2
3.3
31 ! L
2 (VISITOR)
(BORROW)
(VISITOR)
(BORROW)
2 311
(VISITOR) 3.2.2
(BORROW)
311 (VISITOR)
3111
(VISITOR) 16 (K rl 2
15
2
(reqular differencing) (seasonal differencing)

2 |



103

) 1 ARMA(p,g)XSARMA(P,Q)2
2 1
2 1 o i 2 0
15 Z ~ ARIMA(02,1)XSARMA(OLL)R  Z -

IMAQRUXSIMA(LL2 — t~ MAOjXSMAO"2 |
Sz 108X1-02D),

=V V1, —7,-22,+ 2220+ 22.8- 7.4
Z =



Variable: VISITOR
Autocorrelations:
Auto- Stand.
Lag Corr. Err.
1721 098
2 .631  .098
3 498 097
4 408 097
5 480  .096
6 413 096
T 422 095
8 259 095
9 237 094
10 222 094
1 197 093
12 265  .092
13 159 092
14 093 .09
15 -.025 .091
16 -.064  .090
7 -.034 090
18 -.034 .089
19 .002  .089
20 -.041  .088
21 012  .088
22 018  .087
23 036  .087
24 112 086
25 036  .085
26 .028  .085
21 -.003  .084
28 .003 084
29 075 083
30 102 .083
L 124 082
32 056  .081
33 .047 081
4 044 080
3% 054 080
36 .092 079

Plot Symbols:

Total cases: 105

15

Missing cases: 4
VISITOR

-1 -75 -5-25 3 25 5 .75

*kk k ok k%

#
A
A
1

*%

Autocorrelations *
Computable first lags: 100

Valid cases:

1

101

Box-Ljung

55.026

96.900
123.180
141.022
165.974
184.643
204.350
211.849
218.176
223.834
228.311
236.513
239.519
240.551

240.625
241.122
241.264
241.408
241.409
241.624

241.644
241.686
241.858

243.538
243.717

243.824

243.825
243.827

244.649
246.172
248.451
248.923
249.255
249.555
250.015
251.367

Two standard Error Limits .

Prob.

.000
.000
.000
.000
.000
000
.000
.000
.000
.000
.000
000
.000
.000

000
000
.000
.000
000
.000

000
000
000
000
.000
.000
.000
.000
000

000
.000
000
.000
000
000
.000

104



Variable:

VISITOR

Autocorrelations:

Transformations:

Auto- Stand.
Lag Corr.  Err.
1 -572 105
2 .073 105
3121 104
4 -.245 104
5 220 103
6 -.037 102
7 -.081 102
8§ .090 .101
9 -.087 100
10 -.060 .100
11 330 .099
12 -.357  .098
13 .068  .098
4 109 .097
15 -.194 096
16 .223  .096
7 -.107  .095
18 -.029 .09
19 105 .094
20 -.152 093
21 132 092
22 043  .092
23 -.180 091
24 118 090
25 .030  .089
26 -.064  .089
21 .067  .088
28 -.109  .087
29 072 087
30 -.043 086
31 096  .085
32 -.079 084
33 037 084
34 -.094 083
3% 077 082
36 063  .081
Plot Symbols
Total cases: 105
16

Missing cases:
VISITOR

4 Valid cases: 101

difference (2), seasonal difference (1 at 12)

1 -75 -5 -.25
* ***Jl *

* k%

* %
*kk

*kk*k

* %

*kkk

* %

Autocorrelations *

25 .5 .75 1 Box-Ljung
*

i

29.466
29.949
31.440
37.021
41.606
41,736
42.366
43.168
43.922
44,286
55.366
68.510
68.988
70.245
74.312
79.732
80.995
81.093
82.348
85.023
87.076
87.300
91.208
92.908
93.018
93.531
94.111
95.676
96.375
96.630
97.893
98.775
98.976
100.264
101.138
101.747

*N\

kkk kk*k

*k %

* %

*kkN

* %

Two standard Error Limits .

Computable first lags after differencing: 86

Prob.

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

105
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visitor

1.0

.59

Confidence Limits

ACF

-1.0

.................. MCoefficient
1 5

Lag Number

Transforms: difference (2), seasonal difference (1, period 12)

visitor

1.0

.54

= Confidence Limits
£
o R Bl e N . MW Coefficient
1 5 9 13 17 21 25 29 33
3 7 1 15 19 23 27 31 35
Lag Number
Transforms: difference (2), seasonal difference (1, period 12)
17
2 1
3.1.1.2

ARIN
SARIMAQO, 1)2  IMAQ.LXSIMA(LLR  MA(LXSMA(L)2



107

18 0=09492 100= 05237 &= 154,015,659.9

.= (1-0.9492BX1 -0.5237B D,

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance

Residuals 85 14240586807.9 154915659.9
Variables in the Model:
B SEB T-RATIO  APPROX. PROB.

MAI 94920746 10181294  9.3230535 00000000
SMA1L 52372008 12557397  4.1706100 00007291

18 MA(L)XSMA(1)22

3.1.1.3

partial t-test
Ho: 01z 0 Ho: 0= 0
H 10140 H1: 0 P40
t=9.3231 (p = 0.000) t=4.1706 (p = 0.000) MA(L)XSMA(1)2

Box-Ljung Chi-square statistic (Qm)
pk(e'[) =0 k= 1,2

HO:p 160 = p26D)=... = pnief = 0
H1: p Ket) 0



(b = 0.018)

3114

2543 2544
19

Variable : ERR_27 Missing cases
Autocorrelations : ERR_27 Error for
Auto - Stand .
Lag Corr. Err. -1 -.75 - -.25
1 1 1 1
1 1 1 i
1 _.344 105 kkk kkk
2 038 105
3 -.022 .104
4 -.156 .104 kkk
5 221 103
6 -.110 .102 kk
7 086 102
8 -.130 .101 kkk
9 k
-.035 100
10 -.0109 .100
11 .088 .099
12 -.179 .098 kKkkk
k
13 -.056 .098
14 . 110 .097
15 -.128 .096 kkk
16 . 130 .096 '

Plot Symbols:

Total cases: 105 Computable

19

Autocorrelations *

first

18

VISITOR

25

i

1

kk k k
k k
k k
k k
kkk

Two
lags:

Valid cases: 87
from ARIMA, MOD_2
.5 75 1 B
1 1
1 1 1
standard Error Lim

108

QD = 21403

NOCO

X-Ljung Prob.
10.660 001
10.788 005
10.833 013
13.097 011
17.707 003
18.869 004
19.585 007
21.246 007
21.367 011
21.403 018
22.195 023
25.495 013
25.825 018
27.113 019
28.882 017
30.737 015
ts



3.1.2
3121
(BORROW) 17
2
(regular differencing)
1 1
1 1
1 1 212
=0 k=203,
k = 24,36,..
ARI( ,1)XSARI(1,1>12 , ~AR(1)XSAR(1)2

(1 ) <|>’B)(1 v <J)!2bll) '

12 - Z’-Z"l-zl’a-l-zt”

109

(BORROW)

L

18

(seasonal differencing)

ARMA(p,g)XSARMA(P,Q)L

19
1 0 k=0

Z ~ ARIMA(LLO)XSARIMA(LL0R  Z -



Variable: BORROW Missing cases: 4 Valid cases: 101
Autocorrelations: BORROW

Auto- Stand.

Lag Corr. Err. -1 -.75 -.5 -.25 .25 .5 .75 1 Box-Ljung Prob.
1 1 1
t R
1 .736 .098 h 56.372 .000
2 .631 .098 — 98.264 .000
3 .448 .097 119.588 .000
4 372 .097 * 134.395 .000
5 .502 .096 - 161.717 .000
6  .455 .096 ” 184.435 .000
7 .522 .095 214.633 .000
8 .362 .095 229.263 .000
9 .373 .094 245.037 .000
10 447 .094 267.925 .000
11 .485 .093 — 295.145 .000
12 .616 .092 339.500 .000
13 .481 .092 366.843 .000
14 .399 .091 385.834 .000
15 .291 .091 396.104 .000
16 .252 .090 403.854 .000
17 .340 .090 418.147 .000
18 .295 .089 429.068 .000
19 .296 .089 440.164 .000
20 .193 .088 444.944 .000
21 .123 .088 446.926 .000
22 .183 .087 451.319 .000
23 211 .087 457.273 .000
24 .298 .086 £ 469.237 .000
25 .226 .085 476.210 .000
26 171 .085 480.264 .000
27 .098 .084 481.616 .000
28 .038 .084 481.826 .000
29 .082 .083 482.801 .000
30 .043 .083 483.067 .000
31 .041 .082 483.319 .000
32 -.004 .081 483.321 .000
33 -.015 .081 483.354 .000
34 .007 .080 483.361 .000
35 .020 .080 483.425 .000
36 .048 .079 * 483.798 .000
Plot Symbols: Autocorrelations * Two standard Error Limits
Total cases: 105 Computable first lags: 100

20
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Variable: BORROW Missing cases: 4 Valid cases: 101
Autocorrelations: BORROW
Transformations: difference (1), seasonal difference (1 at 12)

Auto- Stand.

Lag Corr. Err. =1 -.75 =.5 -.25 0 b 4D .75 1 Box-Ljung Prob.
] st
1 -.458 .105 e dededky e ) 19.098 000
2 .241 .104 : Kbk ¥ 24.428 000
3 -.141 .104 ol ) 26.271 000
4 -.053 .103 s i i 26.539 000
5 -.011 .102 ) * i 26.551 000
ﬁ] -.105 .102 . WK . 27.616 000
.192 .101 E faloit A 31.213 000
8§, -.373 .101 RANHEX & 44.968 000
9 .300 .100 : LE S 53.962 000
10 -.161 .099 X A 56.607 000
11 .143 .099 - ¥ 58.705 000
12 -.156 .098 gl ) 61.231 000
13 .062 .097 = = . 61.640 000
14 -.085 .097 o ] 62.422 000
15 -.015 .096 y * . 62.445 000
16 .060 .095 g o . 62.842 000
17 .043 .095 y X d® 63.044 000
18 .065 .094 A A 63.516 000
19 020 .093 £ % - 63.560 000
20 172 .093 4 : Ban. 67.006 000
21 -.313 .092 *fe SRR g 78.565 000
22 117 .091 " . 80.197 000
23 -.117 .091 ok v 81.868 000
24 .082 .090 - ¥ L 82.709 000
25 -.049 .089 S ; 83.006 000
26 .078 .088 . e 83.777 000
27 -.002 .088 - X : 83.777 000
28 -.081 .087 84.633 000
29 .164 .086 88.232 000
30 -.101 .086 89.619 000
31 .043 .085 89.872 000
32 -.106 .084 91.453 000
33 .019 .083 91.503 000
34 -.022 .083 91.573 000
35 .048 .082 91.916 000
36 .042 .081 92.179 000
Plot Symbols: Autocorrelations * Two standard Error Limits
Total cases: 105 Computable first lags after differencing: 87

21 1



BORROW

1.0

Qorfickree Linis
= P S ] et
Lag Number .
Trarsfoms: cifferarce (1), seasordl cifferae (1, penicd 12
BORROW
5
0.0 _0 n |P I (1] I I 114 u r 0 &t

1

Confidence Limits

B B icoefficient
1,59, 8 .3
uar db 1%%9%3?7 ATvD
Lag Number
Transforms: difference (1), seasonal difference (1, period 12)

22

112



113

3122 f ARIMA(LL
(LL02  ARILDXSARILDL  AR(LXSAR()
23 (1= -0.358, ()= -0.6048 08221

(L +0.3528BX1 +0.6948B12W, = e,

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance

Residuals 75 75.337762 82211636
Variables in the Model:
B SEB T-RATIO  APPROX. PROB.
ARl -.35281618 ~ .10493857  -3.3621212 00121999
SARI  -.69474990 07184249  -9.6704600 00000000
23 AR(DXSAR(1)2
3123
partial t-test
0:()1=0 H: (=0
HL ¢ 0 H 2" 0
t=-33621 (p=0000)  t=-9.6705 (p=0.001) AR(DXSAR(L)2
Box-Ljung Chi-square statistic (Qm
pKed=0 k=12

HO: Pi(ef) = p2ed=... = pnfed =,
HL: pKed 0



(P = 0518)

Variable:

Some

of

ERR_20

the missing

Autocorrelations:

Lag

0o N o o b~ WON

©

10
11
12
13
14
15
16

Plot

Total

19

Auto- Stand.
Corr. Err.
-.116 .107
-.186 . 104
-.108 .103
.002 . 101
-.086 .102
-.032 .103
.068 .099
.090 .098
-.056 .097
.106 .097
212 .098
-.270 .099
-.127 .096
.026 .094
.140 .093
-.103 .093
Symbols:
cases: 105

24

2543

Autocorrelations *

Computable first

3.124

2544

Missing cases: 28 Valid cases:
cases are imbedded within the series.
ERR_20 Error for BORROW from ARIMA,

-1 -.75 -.5 -.25 .25 .5 .75 1
L_ | 1 | 1 1 1 1

1 1 1 1 1 1 1

N
* Kk
N

Two standard Error

lags: 70

QW

77

MOD_20 LN N

Box-Ljung

1.176
.375
.485

.486
.193

.289
.764
.614
.954

N N o o o g o b

©

.149
13.781
21.164
22.921
22.997
25.231
26.459

Limits

114

9.149

Prob.

.278
112

.140
.241
.288

.392
.454
472
.539
.518
.245
.048
.043
.060
.047
.048

AR(L)XSAR()2



19
(BORROW)
2503 78228
L2503 71,155
250 75,690
5 77679
250 77,119
32
,
(VISITOR)
(BORROW)
, 32
(VISITOR 322
(BORROW)
32

101
1 84

115

(VISITOR

228
582
526
68/
660

(VISITOR)

(BORROW)

(VISITOR)

(VISITOR) 13
2535 2543



85
2542 ( 85)
t< 84 (preintervention)
t> 85 (Intervention) 25
PRI
AARNINABUARFIUTY NAdUAATIINTY
25
26
—» 0 let<ss4
Anvasfausdud

> 1 \dat> 84

26

116



(VISITOR)
3211
(VISITOR) 5
i} t< 84
2
o= - B - BM=Y- Y- Yoo + Y
ARIMA {ZY} Ly~ MA(l )XSMA(l)lz

12

Ly = (1 -0, )(1 -0 ,2B]3 1

(L-BiL- B

(L-61)(L-0,B0 .

(1 -©:BX: - O, ]3
(1 'B)(l 'B]Z

Y,

1

iy

Ly =

21

1



Autocorrelations:

Lag

Plot Symbols

Total

Auto- Stand.

Corr.

.217
.032
.270
.146
.146
-.088
-.066
-.097
-.070
.143
-.085
.042
-.108
-.181

-.003
-.137

-.046
-.147
-.118
-.062
-.129

.016
-.108

-.069
-.082
-.117
-.044
-.081
-.049
-.144
-.114
-.051

-.007

.116

cases:

Err.

.107
.107
.106
.105
.105
.104
.103
.103
.102
.101
.101
.100
.099
.098
.098
.097

.096
.096

.095
.094
.093
.093
.092

.091
.090

.090
.089
.088
.087
.086
.086
.085
.084
.083

.082
.082

105

21

VISITOR1

-1 -.75 -.5 -.25

IR T I

Autocorrelations *

Computable first

15.
26.
.868
962
645
39.
41.
.361
.781
.702
a4,
46.
.985
47.
.383
51.

51.
917

54.
56
58
.629

60.
60.
.064

.662
.521
.293
65

427
.751
69

.463
.846

.854
.868

30
30
37

42
42
43

46

48

53

58

62
62
63
65

66
66

71
71

71
73

Two Standard Error Limits

lags:

83

.75 1 Box-Ljung
1

418
656

620
620

193
256

164

875
876

156

596

180

600
632

552

620

Prob.

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000

.000
.000
.000
.000
.000

.000
.000

.000
.000
.000
.000
.000
.000
.000
.000

.000
.000
.000

118



Varia

ble:

VISITOR1 Missing cases: 21 Valid cases: 84

Autocorrelations:

Transformations:

Lag

© 0 N o oA~ W N P

R =
N B O

e
A~ w

N
~ o o

W W W W W wWw NN NDNNDNDNDDNDNDDNDN R P
ad WO N PO O © NoOoul M W NP O © ©

36

Auto-
Corr.

-.244
-.150
.116
-.263
.092
.114
-.105
.101

.003
-.154
.206
-.378

-.018
.254

-.080

.023
.063

-.135
-.027
.035
.052
.128
-.094
-.083

-.001
-.016

-.026
.132
-.056

.005
.087

-.135
-.033

.003
.055

.030

Stand.

Plot Symbols

Total

cases:

28

Err.

.116
.115
.115
.114
.113
. 112
-111
.110

.109
.108

.108
.107

.106
.105

.104

.103
.102

.101
.100
.099
.098
.097
.096
.095

.094
.093
.092

.091
.090

.089
.088

.087
.086

.084
.083

.082

105

VISITOR1

difference (1), seasonal difference (1 at 12)

-1 -.75 -.5 -.25 .25 5 .75 1
| | |
1 ! 1 1 " i 1 II 1
1k-kk
kkkkk
*
k k
kkkk
kkkk ~kkk

* kK

*k

Autocorrelations *

Computable first lags after differencing:

4.
6.
7.
466
13.
14.
.066
907

15.
17.
.591
34.

34.
.032

.631
.683
.069

.853
42.
.053
.339
.060
.005
774

46.
46.

.882
.998
.386
.389
.370
52.
.921
.922
53.
53.

12

15
15

21

40

40
40
41

42

43
43
45
46
46

46
48

49
49
50

52
52

Two Standard Error Limits

70

Box-Ljung

405

102

126

136

172

907
924

127
155

926

774
802

776

354
483

Prob.

.036
.047
.068
.014
.022
.028
.035
.044

.069
.056

.028
.001

.001
.000

.000

.001
.001

.001
.001
.002
.003
.003
.003
.004

.005
.007

.010
.008
.011
.014
.015

.012
.015
.020
.024

.030

119
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1.0
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Partial ACF
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3212
partial t-test
H.e:=0 0:012=0
H:0 0 Ho: 9 120
t=
5.8243 (p=.000)  t=3.0144 (p=.004) 30 MA(DX
SMA(:) 2 Box-Ljung Chi-square statistic (QJ
pKet)=o k-_-l,z,...,
Ho*Pi(®t) —./®)~ —Pm@) D
L pKEY :
Qo = 5150
(P = 0881 k

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance

Residuals 69 24.690492 31169057
Variables in the Model:

B SEB T-RATIO  APPROX. PROB.

MAI 58277482 10006015  5.8242448 .00000017

SMAL 74160708 24602454  3.0143622 .00360073
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Variable: ERR_32 Missing cases: 34 Valid cases: 71
Autocorrelations: ERR_32 Error for VISITORI from ARIMA, MOD 10 LN

Auto- Stand.

Lag Corr. Err. -1 -.75 -.5 -.25 .25 .5 .75 1 Box-Ljung Prob.
SRS R Y R S S

1 027 116 .055 814
2 019 115 .084 959
3 -.035 115 k 178 981
4 -.128 .114 k 1.437 .838
5 020 113 1.469 917
6 -.118 112 kk 2.581 .859
7 -.006 111 2.583 921
8 -.086 110 * 1 3.186 922
9 077 109 1 Kk 3.687 931
10 -.131 .108 kkk 5.150 .881
11 -.084 .108 L 5.762 .889
12 -.136 107 kkk 7.398 830
13 -.053 .106 k 7.653 865
14 .075 .105 k 8.163 .881
15 020 .104 8.201 .915
16 004 .103 k 8.202 .943

Plot Symbols Autocorrelations * Two Standard Error Limits

Total cases 105 Computable first lags: 70

3 MALXSMA(L -

3213
13

100 ©0l,

32.14
3211 32.13

i (L-0.B)L-0:BD
Y, = @« + CEBED 81




Z,y = (Dil t 'O,B)(]. '0,28]3 ,
Z = «-B(l-BDI

32..5
. 3214

0. =07816 02207307 - o= 419525 %
Zy = 41952521+ (1-0.7816B)(L -0.7307BDe,

Conditional Least Squares Estimation

Approx.
Parameter Estimate  Std Emor  TRatio lag  Variable
MA11 0.78157 0.07274 10.75 1 Y
MA2.1 0.73071 0.11133 6.56 12 Y
SCALEl 419525 6443.2 6.51 0

32

Autocorrelation Check of Residuals

To  Ch Autocorrelations

lag Square DF  Prob

189 4 0757 o1 <0045 0055 0029 0.045
oo 1180 o 0298 0057 0252 0138 -0053 -0.067
18 1403 16 05% -0057 0080 -0006 0079 0.069
241608 o 0775 oo 0040 0128 ~oer 0070

123

Shift

-0.028
-0.09%
-0.015
0.019

33 autocorrelation check
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3216 f
0:01:0, 0:012:0
H:@=0 : autocorrelation check
p=0757,0298 0596 33
3217
2543
2544 2544
322 (BORROW)
(BORROW)
14 101 2535
2543 1 60
2540 ( 61)
t < 60
(preintervention) t> 6l

(intervention) 3
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34

) o o dl
ANTRIAINLIANN

3

(BORROW)

3221
(BORROW) 16

I

NADIADIINTY
-
—® 0 Wat<e60
——» 1 Hat> 60

125



itk t< 60
{zy} Zy= =
(1 - B)(l - Bl2)Yt: Y- Y- Yoo+ Y 36
ARIMA {Zy} Z,y" MA(].)XSAR(].) 12 I, ©

=0 k=24 36 ..

(I- €252y = (1-08)81

(1'0),2812)(1 - B)(l' BlZ)“ = (1'0,8) 1

(L-"BD(L- B(L- B 8



Varia

ble: BORROW1

Autocorrelations:

Lag

© 0 N o o b W N

R e
N R N

B
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= e
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N e
o ©

W W W W WwwWwWNDNDNDDNDNDDNDDNDNDDN
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Plot Symbols:

Total

Auto- Stand.

Corr.

.575
.303
.232
.186
.256
.157
.156
.147
.180
.208
.246
.198
.027
.075

.010
-.053

-.033

-.054
-.022
-.101

-.120
-.126
-.114
-.069
-.103
-.079
-.098
-.087
-.059
-.106
-.111
-.148
-.132
-.145
-.122
-.038

cases:

Err.

.126
.125
.124
.123
122
.120
.119
.118
117
.116
.115
114
112
111

.110
.109

.108

.106
.105
.104

.102
.101
.100
.098
.097
.096
.094
.093
.091
.090
.088
.087
.085
.084
.082
.080

105

Missing cases:

BORROW1

-1 -.75 -.5 -.25
T
1

*x

Autocorrelations *

36

Computable first

45

Valid cases:

Ll

Two standard Error

lags:

59

60

Box-Lj ung

20.
26.
30.
32.
36.
38.
40.
41.
44.
47.
.099
55.
55.

.639
55.
55.
.976
56.

56.
57.

58.
60.
.463
.958
.086
63.
.835
65.
66.
.526
69.
.005
.398
417
79.
79.

52

55

55

61
61
63

64

67

72

74
77

Limits

813
696
205
512
941
644
350
902
275
503

129
186

647
881

237
279
229

604
160

761

720
138

103

641
870

Prob.

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

.000
.000

.000

.000
.000
.000

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000



Variable:

BORROW1

Autocorrelations:

Transformations:

Lag

© g oo AW N e

©

10
11

12

13
14
15

16
17

18
19
20
21
22
23
24
25
26
27

28
29

30
31
32
33

34
35

36

Auto-
Corr.

.197
.366
.205
102
.140
.107
.181
.273
.192

.009
.326

.228
.034
.114
.066

010
.136

.066
.083
.075
.025
.032
.036
.071
.036
.059
.048

011
.083

.054
.066
.047
.061

.018
.134

.049

Stand.
Err.

.141
.140
.138
+137
.135
.133
.132
.130
.128

.127
«125

.123
«122
.120
.118

.116
.114

.112
.110
.108
.106
.104
.102
.100
.098
.095
.093

.091
.088

.086
.083
.081
.078

.075
.072

.069

Plot Symbols:

Total cases:

37

105

Missing cases:
BORROW1

difference

(1),

seaso

5

=X =728 ‘=.8
——F

— N

45 Valid cases: 60

nal

difference

1 at 12)

<75 1

|

LR 4

*.ii***

ok

'**ti

.**ﬁ'

L g

x ko

* *

Autocorrelations *

Computable first

* ok k ok

L

ok ok ok

*hkkk Kk

* *

* *

* %

Box-Ljung

1.
8.
.976
.532
12.
.240
15.
.519
.746

21.
28.

31.
.046
.951
33.

33.
34.

35.
35.
.076
36.
36.
36.
36.
36.
37.
37.

37.
38.

.915
39.
39.
.493

.550
44,

44,

10
11

13

19
21

32
32

36

38

40
40

Two standard Error

lags after

Limits

differencing: 46

940
780

602

132

751
532

966

262
269
681

022
593

133
228
350
852
990
366
627

642
515

539
885

004
513

Prob.

.164
012
012
021
.027
.039
.034
012
010

.016
.003

001
002
.003

.004
.007
.007

.009
012
.015
021
.029
.038
.045
.058
.069

.084
.105
A1l

.128
.140
.160
.173

.204
.141

.156

128



BORROW1

1.0
54
" :onﬁdence Limits
é S S e eten s RO = RS Y. EBicoerficient
1 5 9 13 17 21 5 29 3
3 7 1 15 19 23 27 31 35
Lag Number _
Transfoms. ciffevence (1), sessorel cifferance (L, peicd 2
BORROW1
10
54
0.0 Jq—lll‘_l‘l—kﬁl!—l"vi—llf
2 Curfiyte L
E il o A S S i st MCoefficient

Lag Number

Trersfoms: cifference (1), eesorl diffeence (L, pmicd )

3 ]

129
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3.2.2.2
partial t-test
010 =0 H e =0
H:01*0 H 320
1 t = 5588
(p=.0000 t=-5.983 (p=.000) MA(1)XSAR(L
Box-Ljung Chi-square statistic (QJ pKed =0
k=1:...m
HO:p 16) = p(&=... = prief =0
H : pkel) :
Qo = 4823
(P = 0.903) k

Analysis of Variance:
DF Adj. Sum of Squares Residual Variance
Residuals 38 50.464567 199882497
Variables in the Model:
SEB T-RATIO  APPROX. PROB.



Variable :

ERR 25

131

Missing cases 65 Valid cases 40

Some of the missing cases are imbedded within the series.

Autocorrelations ;

Auto- stand.

Lag Corr. Err.

1 022 142

2 -.112 136

3 -.039 134

4 020 131

5 -.085 134

6 -.099 136

7 -022 127

8 161 122

9 -.070 120

10 A17 120

11 228 124

12 -.234 127

13 -.123 17

14 -072 114

15 -.061 112

16 -.158 112
Plot Symbols:

Total cases: 105
40

ERR_25 Error for BORROWL from ARIMA, MOD_32 LN
-i n7f -5 an 25 .% .QF 1 Box-Ljung Prob
1 1
! - 024 878
* 706 .703
i 792 851
816 .936
e 1.221  .943
w 1.756  .941
1.785 971
e 3.519 898
7 3.860  .920
2 4.823 903
== 8.167  .698
M 11,573  .481
" 12.670 474
J 13.061 522
\ 13.359 575
A \ 15.360  .498
Autocorrelations * Two standard Error Limits
Computable first lags: 34
MA(L)XSAR(L
3.2.2.3
] 14
10C Golt
3224
3221 3.2.2.3
1-0B
Yt = 00, + 1-08)

(- 4800 - BL- B
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Zgl - qIZ + -.(3-.'0_’5) ot
(1 'thb]a

2t = (1 'B)(1 - BlZ)lt

3.2.2.5
3224

9:=04673, . =-01643 (0 =219.7557 41

A 1- 046738
2y = 219755121+ ( ) et

(L +0.1643B1)

Conitional Least Squares Estimation

Approx.
Parameter ~ Estimate  Std Emor T Ratio lag  Variable  Shift
MAL1 046725 0.09762 479 : Y :
ARL1 -0.16427 0.13257 -1.24 12 Y :
SCALE:  219.75568  77.70760 2.83 : :
41
3.2.25
0. (pL = 0, 04 (p2 = 0 H
H:Go=0 H autocorrelation check

P=0075, 0029 0032 42



To  Chi Autocorrelations
Lag Square DF  Prob
s 850 4 0075 0034 0172 -0.103
2 2000 o 0029 o 0315 0028
18 219 16 0032 o0 <0091 -0.032
244090 .. 0008 008 oo -0.307
42
3227
2543 2544
20 (VISITOR)
(BORROW) 5
()
.. 2543 70,084
.. 2543 64,217
.. 254 66,748
.. 2544 68,125
.. 2544 55,282

Autocorrelation Check of Residuals

-0.161
-0.087
0.037
-0.046

-0.089

0.037
0.225

-0.072

133

0.135

0.008

0.056

autocorrelation check

843
561
790
700
231

2544



3.3

(VISITOR
332

331

134

2 331
(BORROW)
(VISITOR)
(VISITOR)
(VISITOR)

Yt = Po+Pit+Pai2+ Pa +Pa +PsX3+poXd+p?xa+Pa +Pa

+PIA +PIA +PlAot+p XU+ ®( + .

PotPa P/
PA+pdX2+.. + P
00
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(VISITOR)

2.1

(VISITOR)
partial t-test
.
S"z
H,
(additive mockel)

Yt = Po+Pilt P22+ p3Xt+ e+ PI3XIH ®0!1+ st

H): P, =
H:p2" 0
partial t-test 21
t=-0.325 (p = 0.746)
(VISITOR)
(VISITOR)

partial t-test



21

B
Time 114503
Tsquare - 566
41,007.870
10,206.188
12,315.735
15,898.858
19,203,892
-2,488.387
13,143,178
11,280,818
11,775.240
12,587.544
3,897.605
X1 2,643,674
"<
<05
t = Time
2= Tsquare

XS XIFXFESSET

(e

(VISITOR)
partial West

SE B
4313.164
154.743
1740
4,674.258
4,441,089
4,436.893
4429875
4421.188
4551782
4,549,054
4,546.662
4,544.719
4,543.226
4542.212

2

bi

BETA

11
-089
186
149
180
232
282
-036
190
156
163
174
054
037

T
140
-325
8.713
2.298
2.176
3.586
4335
- 562
3.019
2.480
2.590
2.170
85
282

136

SG T
41
146
024
007

*k

000

(b

015*
Q11 *
007
393
962



H:
H :

(adlditive model)

Y| —PotPit+ PjXit .. + PuXlt Qi+,
H:P, =,
H:P"O
partial t-test 22
t= 613 (p = 0.110)

(VISITOR)
partial t-test

2.13
(VISITOR)
partial t-test

0.

H :
(additive model)

Y( —Po+ pxI+.. +p XU+ @ +s,

137



22

B

Time 65.951
39,906.169
10,246.614
12,348.663
15,923.156
19,308.427
-2,484.746
13,798.956
11,329.630
11,816.554
12,620.228
X10 3,920.527
Xu 2,622.101

<o

<05

t = Time

EXZIXFESS&ET

H:eo=0
:0)0/\0

t=17.702 (p = 000)
(VISITOR)

(VISITOR

SEB

40,861
3,206.580
4,416,481
4,412,688
4,409,670
4,406.829
4,404.366
4525190
4523158
4521495
4520202
4519211
4518.122

2.14

partial F-test

BETA T

098 1613
165 12.445
150 2.320
180 2.198
232 3611
282 4.381
-036 - 564
191 3.049
157 2.505
163 2.613
175 2.192
054 868

037 588
partial t-test

138

388
958



23

EXNXFESSET

X10
X1

< o,
< (5

0.

H, .
(aclditive modiel)

((SSR(| X, e X])- SSR(l))/11

B
43293.193
9587.565
11755.565
15396.009
18847.231
-2879.991
13403.250
10999.875
11552.750
12422315
3788.625
2589.750

SSE(l, x.....x Y -13)

SE B
2445.660
4431.409
4431.409
4431.409
4431.409
4431.409
4559.49
4559.4%
4539.4%
4559.4%
4559.4%
4559.49

BETA

830
140
112
225
205
-042
185
152
160
112
052
036

~ Po+ PIXt+ w + Pl X,t+

T
17.702
2.161
2.649
3410
4.241
- 649
2.940
2413
2,934
2.125
8l
968

139



Fooo S = 4494
(7.32X109/88
partial Fest F= 4,494 OIS, ~ 2.34
211 - 214
(VISITOR)
(VISITOR)

b~ b0+ 1X11+b2)Q+bs)G+b4X4+b5)6+@©,+b7x7,
+ by + g + X0+ b, x 1+ A

140

Y, = 3919.726 +9,587.565X,, + 11,755.565X2,+ 15,396.009X3 + 18,847.231 X4

-2,879.991 x5+ 13403.250X6+ 10,999.875Xn + 11,552.750X8
+12,422.375X9 + 3,788.625X 10+ 2,589, 750X 1t + 43,293.1931,

3

2.2

5 2543 2544
25
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332 (BORROW)

(BORROW) /

(BORROW)

K =PoPIP2Pt'PalPt'Pt'Pt'Pt'Pt'Pt'Pu Pu'Pitet

pop,

PI*PI*... p,xif

P/

Y= B +( @)t (np2lt+ (InPa) Xt+ (mp: ) X*+ (InPs) X3
+(Inpg) X, + (InP,) X, +{ X, +(Inp) X, + ( 3O X,
+(GOX, +{ (39 X+ (Inp,) X+ £

® Z ~V, = p0+ P t+P'2k + P'x, + pve, + P'A
t Pix, + PuXs+ P' X6+ P'A + P' X8
tP,X» + PLA, + P Xut |

2

(BORROW)

2.1



partial t-test

H:
H:

(addiitive modkl)

y, = PO+ P t+P'2, + poax, + Pyt Poxs
+ P eX, t+ P st P'A,+ Pa ,+ P' x»

+po+ PX0H PRI

H:(@31= 0
H:P\* O
partial t-test
t = 5590 (p = .000)
(BORROW)
(BORROW)
partial t-test
2.1.2
(BORROW)
partial t-test
2
t

24



24

B SE B BETA T SG T

Time 2926E-02 005 469 5.590 000
I 1746 316 61 5.526 000
Xl 1475 426 238 3.459 00
X2 1599 4% 258 3.758 000
X3 1518 A% 245 3574 00
X4 1.942 A4 313 4581 000
X5 654 A6 0% 1468 146
X6 1.724 A3 263 3917 00
X7 1519 433 232 3510 0L+
X8 1522 A32 233 3521 00
X9 2,099 A3 302 4.740 000
X10 35 A2 050 180 438
Xu 84 07 099 1.763 082
p< (L
<05
t = Time
H):
H:
(additive moael)

Yt = p'0+ P\t+P %l + PA + P'A-f P'A
b PO P@+ PG+ P'OCH P
b PliX<+ PO p'BKLL+ 81



H):P2=0

H P20
partial West 25
t = 5526 (p = .000)
(BORROW)
2.13
(BORRROW)
partial F-test
((SSR(t, 1, X...... X, - SSR(t. )11
F =
SE L ADI( - 14
H):
H:
(aaditive modl)

V, = p,+ Pv+P'2l + PX + p'x2+ PsX,
+ P'sxdl+ PuXsl+ p'x,, + P X7+ PlioX.
t pInX»+ PI1A101+ PI13*m+ |1
H):P'3=P%4=..= p'B=0
H:P2 P4..PB 0

(268.962-239.613)/11

5.379
i 43.189/87



partial F-test F= 5379 FO118) ~ 2.34
211 - 213

(BORROW)

22
(BORROW)

Z = YiL= b0+ b\t+b'2t + h'Xt+ bd+ hHG
+hod+ b7+ hBG+ bgdt+ b DA
+ b IO b X+ b B

¥1=-0892-3532t+0557 It + 0.389 Xt+ 0.469 Xa
+ 0417X3,+ 0.664 X4- 0425 Xy + 0.545 X3
+ 0418 X1+ 0.420 X3 0.742 X&- 1.064 X
- 0.112 X1

N
1

5
¥1= exp ()

2.2
5 2543 2544
25



25 (VISITOR)

BORROW 5
() ()
. 243 49,803 %l
.. 2543 47213 364
.. 254 56,801 367
.. 544 58,969 371
.. 2544 62,609 314
(VISITOR)
5
(Intervention) (REC)
5
®) 5 Ik

E 250000 R R BT Ay V3 A .._,4.'__....,__..‘_-.“_. _‘.,,.._.‘.,!
€ 200000; ;| MREG
i ¥ & |
= 150000 5| OJ Intervention |
S 100000
1Y
Ay | MBy
‘R 50000:- ~. 3 o
« Qi :
.r v

1 2 3 4 5

' Cdar '

43
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(BORROW)
5
(Intervention) (REG)
5
(B) 5 44
é | W ReG
)é 100 Intervention ] intervention
£ | N
44
4
2
1
2
6 (Root Mean
Square Emor ; RVSE) (Mediian

Absolute Percentage Ermor : MJAPE)
(Mean Absolute Percentage Eror : MAPE)
(Median Relative Absolute Emor : MIRAE)



(Geometric Mean of the Relative Ahsolute : GMRAE)

148

(Percent Better)
41
|
_. 200000
[ =
} &
| % 150000
€
G 100000 —&— fnegnsnl
a
e
i 9000 —— @AnaTY
A9
= 0
=
™ o
¢ -50000
4291281

45



—=— Aneansal

—&— 41334

-0

Vi

I

I

46

_ 200000
T
S 150000
& 100000
agg 0 3
(;3 af:
¢ 50000

50000 =

47
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USuumiada (1an)

—=— ANYINTOT

—— 1359

4291281

48
' 200000
=
€ 150000
<
e
X
Z 100000
|
T 50000
[ 34
= |
o 0

49

—B— Anensod

—— 51339

|
|
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Ysuuvuada (1an)

—B— Angnsod

—— £1334

4991981
50 ]
(VISITOR)
(BORROW) 5 5)
42
421
(VISITOR) (Root Mean



Square Ermor : RVSE) (Mediian
Absolute Percentage Emor : MIAPE)
(Mean Absolute Percentage Eror : MAPE)
(Median Relative Absolute Emor : MARAE)
(Geometric Mean of the Relative Absolute : GVRAE)
(Percent Better) ‘

2 MIAPE  GMVRAE

4 RVEE MAPE, MIRAE ~ Percent Better

26

42.2
(BORROW) (Root

Mean Square Ermor : RVEE)

(Median Absolute Percentage Error : MAAPE)

(Mean Absolute Percentage Error : MAPE)
(Median Relative Absolute Error ; MdRAE)
(Geometric Mean of the Relative Absolute : GVRAE)
(Percent Better)



| 3 RWGE MIAPE  MIRAE

3 MAPE, GVRAE Percent Better

20
26
(B-J)

(Intervention)
(REG)

RMSEL  MIAPEL MAPEL MIRAEL GMRAEL Percent Better2
B 16,795,540.74 2050 6329 3150 0.79 86.21

Intervention  61,033,71629 2250 5921 30.00 1.08 89.77
REG 8162681448 2450 8630  35.00 1.06 84.16

1 RMSE, MJAPE, MAPE, MdRAE ~ GMRAE

2 Percent Better



21
(B-) ,
(Intervention)
(REG)

RMSEl  MdAPEl MAPEL  MJRAE1 GMRAEL Percent Better?
B-] 6,232.37 1450 8559 1.08 21,50 70.46
Intervention  6,40839 1750 8357 2.39 26,50 12.73
REG 1116816 2250 37352 171 28.00 46.54

1 RMSE, MdAPE, MAPE, MARAE ~ GMRAE

2 Percent Better
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